WHAT WE CLAIM IS: 

1 . A method of generating amplified messenger RNAs with polymerase reaction 
activity, comprising the steps of: 

a. providing a plurality of messenger RNAs for following steps (b) to/(f); 

)b . contacting said messenger RNAs with a pluranty of firs, pr^quences ,o 

\£^.7 ~ form a plurality of first-strand complementary DNAs y wherein said first- 
strand complementary DNAs are generated by reverse transcription of said 
) messenger RNAs with extension of said first primers; 

c . permitting terminal extension of said first-strancf :omplementary DNAs to 
form a plurality of polynucleotide-tailed firsj/strand complementary DNAs, 
wherein said polynucleotide-tailed first-sferand complementary DNAs are tailed 
by multiple copies of deoxynucleotides; 

d. incubating denatured said polynycleotide-tailed first-strand complementary 
DNAs with a plurality of secohd promoter-containing primers to form a 
plurality of double-strandeu complementary DNAs, wherein said double- 
stranded complementary DNAs are generated by extension of DNA 
polymerase activitwwith said second promoter-containing primers; 

/ 

e. permitting transcription of said double-stranded complementary DNAs to 
form a plurality of amplified RNAs, wherein said amplified RNAs are 
generate^by extension of RNA polymerase activity through the promoter 

regiop^f said double-stranded complementary DNAs; and 

/ 
/ 

f . contacting said amplified RNAs with said first primer sequences to form a 
^/plurality of said polynucleotide-tailed first-strand complementary DNAs, 

/ 
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wherein said polynucleotide-tailed first-strand complmi^tar5rDf?As are 
generated by reverse transcription^ ^dramplified RNAs with extension of 
said first grijoaer^equehces. 

2. The method as defined in Claim Jr, further comprising repeated steps (d) through (f) 
at least one time. 

3. The method as defined in Claim 1, further comprising the step of cell fixation for 

r ... 

preventing intracellular RNA degradation before the step (a). 

4. The method as defined in Claim Jyfurther comprising the step of cloning said 
double-stranded complementap^DNAs into competent vectors after the step (f). 

5. The method as d^Wed in olaim/1, further comprising the step of incorporating a 
plurality of cap-nudeMides into 5 '-ends of said amplified messenger RNAs for in 
vitro translation m m£ step (e). 

The method as defined in Claim 5, wherein said cap-nucleotide is selected from the 
group consisting of P 1 -5 ? -(7-methyl)-guanosine~P 3 -5'-adenosine-triphosphate ? P 1 - 
5 ' -(7-metljyl)-guanosine-P 3 -5 5 -guanosine-triphosphate, P x -5 ' -(7-methyl)- 
guanosi)fe-P 3 -5 ' -cytidine-triphosphate and P l -5 ' -(7-methyl)-guanosine-P 3 -5 ' - 
uridirfe-triphosphate. 

The method as defined in Claim 1, wherein said reverse transcription is an enzyme 
activity selected from the group consisting of AMV, M-MuLV, HIV-1 reverse 
transcriptase and Tth-like DNA polymerases with reverse transcription activity. 

The method as defined in Claim7, wherein said enzyme activity is performed at 
temperature ranged from about 37°C to about 80°C. 
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9. The method as defined in Claim4, wherein said first primer sequences are 
complementary to the tails of said messenger RNAs. 

10. The method as defined in Claim <3, wherein said first primer sequences are coupled 
to an RNA polymerase promoter and contain about eight to about thirty copes of 
deoxythymidylates. X 

1 1 . The method as defined in Clain/l, wherein said denatured poWnucleotide-tailed 
first-strand complementary DNAs are formed at temperafcrire ranged from about 
90°C to about 100°C. / 

12. The method as defined in Clain/l, wherein ^id DNA polymerase activity is an 
enzyme activity selected from the groupxonsisting of E. coli DNA polymerase 1, 
Klenow fragment of E. coli DNA pmymerase 1, T4 DNA polymerase, Taq DNA 
polymerase, Pwo DNA polymerase, Pfu DNA polymerase and Tth-like DNA 
polymerases, C. therm, polymerase. 

13. The method as defied in Claim 12, wherein said DNA polymerase activity is 
achieved by Tth^like DNA polymerase with reverse transcriptase activity. 

14. The method as defined in Claim 12, wherein said DNA polymerase activity is 
perfomied at temperature ranged from about 35°C to about 85°C. 

15. The method as defined in Claim ^ wherein said second promoter-containing 
primers are oligonucleotide sequences complementary to the polynucleotide tails of 
said polynucleotide-tailed first-strand complementary DNAs and also coupled to an 
RNA polymerase promoter for transcription activity in the step (e). 

16. The method as defined in Claim 15, wherein saj^LRTsTA polymerase promoter is 
selected from the group consisting ofJ3fT7, SP6 and M13 RNA polymerase 
promoter. 




17. The method as defined in Claim 1, wherein said transgription is an RNA 
polymerase activity selected from the grojop-donsisting of T3, T7, SP6 and Ml 3 
RNA polymerase. 

18. The method asdefmed in Claim/17, wherein said RNA polymerase activity is 
perfopHScl at temperature ranged from about 35°C to about 85°C. 

19. The method a^lieMed in Claim 1,8, wherein said RNA polymerase activity is 
performed at ^out 37°C. 
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The method as defined in Claim ^ wherein said polynuclgotid^-tailed first-strand 
complementary DNAs are tailed by terminalj©xtension activity selected from the 
group consisting of terminal traijrfefase and M-MulV reverse transcriptase with 
multiple copies ofsarjaerlcind of deoxynucleotides. 

The method as defined in 01|im 20C wherein said same deoxynucleotide is selected 
from the group consisting ofAeoxyguanylate, deoxycytidylate, deoxyadenylate, 
deoxythymidylate and depfxyuridylate. 

A method of performing improved messenger RNA amplification, comprising the 
steps of: 




a. providing a plurality of messenger RNAs for follo^in^steps (b) to (f);_ 

b. pacing a „ of „o^ded co mpl „ DNAs f IOm 

said messenger RNAs, whprdm said polynucleotide-ended complementary 
DNAs are reverse-tpafiscribed from said messenger RNAs and tailed by 



terimtting denatured said polynucleotide-tailed complementary DNAs to form 
a plurality of double-stranded complementary DNAs, wherein said double- 
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stranded complementary DNAs contain a complementary DNA sequeng 
flanked with an RNA polymerase promoter and a polyn^aleotiSe-tail; and_ 
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d. incubating said double-steyaded^cOmplementary DNAs in a plurality of 
proi^ier^and tail-dependent extension systems, and thereby providing a 
plurality of amplified RNAs from said messenger RNAs. 

23. The method as defined in Claim 22, further comprising repeated steps (b) through 
(d) at least one time 

24. The method as defj^d in GKum 2^ further comprising the step of cloning the 
double-stranded co|m^mentary DNAs of said amplified messenger RNAs into 
competent vectors/after the step (d). 

25. The method as defined in Claim 22, wherein said messenger RNAs are protected by 
fixation. 

26. The method as defined in Claim 22, wherein said messenger RNAs are protected by 
a plurality of RNase inhibitors. 

27. The method as defied in (Zfaim £2, further comprising the step of incorporating a 
plurality of cap%yd^mles into 5 '-ends of said amplified messenger RNAs for in 
vitro translation itytne step (d). 

28. The me^K$>d as Refined in Claim 27, wherein said cap-nucleotide is selected from 
the ^foju^cp6sisting of P^S'-CT-methyl^guanosine-P^S' -adenosine-triphosphate, 
P 1 -5 , -( ;, ^nethyl)-guanosine-P 3 -5'-guanosine-triphosphate, P^S^T-methyl)- 
guanefsine-P 3 -5 ' -cytidine-triphosphate and P 1 -5 ' -(7-methyl)-guanosine-P 3 -5 ' - 
uridine-triphosphate. 
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29. The method as defined in Claim 22, wherein said complementary DNAs are 
reverse-transcribed by an enzyme activity selected from the group consisting of 
AMV, M-MuLV, HIV-1 reverse transcriptase and Tth-like DNA polymerases with 
reverse transcription activity. 

30. The method as defined in Claim*22, wherein said RNA polymerase promoter is 
selected from the group consisting of T3, Ml 3 RNA polymerase 
promoter. 

3 1 . The method as defip&cTin Claim 22, wherein said polynucleotide-tailed 
complementary DNAs are formed by terminal extension activity selected from the 

■ consisting of terminal transferase and M-MuLV reverse transcriptase. 



32. 



33. 



0 



34. 



IK 



35. 



The method as defined in Claim 22, wherein said promoter- and primer-dependent 
extension systems are a plurality of mixed polymerase activities containing RNA 
polymerase, DNA polymerase and reverse transcriptase. 

The method as defined in Claim 3^2, wherein s^d-mixedpolymerase activities are 
selected from the group consisting^dTf3, T7, SP6, M13 RNA polymerases and 
Tth-like DNA p oiy mejas€s wi th reverse transcriptase activity, C. therm, 
polymerase^. 

The method as defined in Claim 22, wherein said polynucleotide-tailed 
complementary DNAs are tailed by terminal extension with multiple copies of same 
deoxynucleotides . 

The method as defined in Claim 34, wherein sai^s^me deoxynucleotide is selected 
from the group consisting of deoxyguanyMe, deoxycytidylate, deoxyadenylate, 
deoxythymidylate and deoxyurid^Tate/ 
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The method as definedjli Claim 34, wherein said terminal extension is an enzyme 
activity sele^^^m the group consisting of terminal transferase and M-MuLV 
reverse transcriptase. 
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